equipment manufacturers are regulated nfily by the local laws of the countries in which they conduct business. 8 Regulating entities can be divided into three subsets: (1) entities that set their own diesel exhaust emission standards ("first adopters"), (2) entities that accept products into their respective countries from a first adopter ("second adopters"), and (3) entities that do not have regulations because their governments have not enacted any or because a governing body simply does not exist ("unregulated" countries). 9 For many years, a balance has existed in the world between environmental and economic interests. Developed countries have placed greater emphasis on reducing pollution, whereas developing countries have focused primarily on economic development.' 0 This Note proposes the adoption of an international diesel exhaust emission standard by weighing both the environmental and economic costs and benefits of a global mobile-source diesel regulation. The following discussion illustrates that, with the proper balance of regulations, it is possible to achieve economic growth through trade while also protecting the environment. Part II of this Note provides a brief technical background on diesel exhaust emissions and discusses existing regulations among first and second adopters. Part III outlines the environmental issues surrounding air pollution from diesel exhaust emissions and discusses the environmental impacts of unregulated or under-regulated countries. Part IV discusses the barriers that have prevented the adoption of a global diesel emission regulation, and Part V analyzes the economic costs associated with the current structure of multiple diesel regulations. Finally, Parts VI and VII suggest that a global regulation may be the most economically efficient solution to the diesel exhaust emission problem, offering a roadmap for the adoption of an international standard.
II. A BACKGROUND ON DIESEL EMISSIONS
"The single most important reason that diesel engines are used in most applications is their superior energy efficiency."" Compared to spark-ignited engines of similar power outputs, diesel engines perform the same amount of work while consuming less fuel.' 2 This advantage is the result of several 8. U.N. Dep't of Econ. & Soc. Affairs, Global Overview on Fuel Efficiency and Motor Vehicle Emission Standards: Policy Options and Perspectives for International Cooperation, secs. 13-15, CSDI9/2011/BP3 (2012), available at http://www.un.org/esa/dsd/resources/ res_pdfs/csd-1 9iBackground-paper3-transport.pdf.
9. Interview with Robert Jorgensen, Exec. Dir., Cummins Inc. Prod. Envtl. Mgmt., in Columbus, Ind. (Jan. 5, 2011).
10. DANIEL C. EsTy, GREENING THE GATT: TRADE, ENVIRONMENT, AND THE FuTuRE 10 (1994); see generally GREENING INTERNATIONAL LAW (Philippe Sands ed., 1994).
11. CHARLES RIVER Assocs., DIESEL TECHNOLOGY AND THE AMERICAN ECONOMY 2 (Oct. 2000), available at http://www.dieselforum.org/index.cfi?objectid=93C6F9F0-9381-11EO-98E9000C296BA163.
12. Id.
[Vol. 22:2 GLOBAL GREEN characteristics, "including reduced pumping losses due to lack of (or greatly reduced) throttling, and a combustion cycle that operates at a higher compression ratio and with a very lean air/fuel mixture relative to an equivalent-performance gasoline engine."' 13 Typical efficiency improvements range between twenty-five and thirty-five percent depending on the application, 14 of which there is a wide variety. Diesel engines are used in lightduty passenger cars,' 5 heavy-duty trucks, 16 buses, 17 construction and farm equipment, 18 electrical power generators,' 9 maritime vessels, 20 and locomotives. 2 
A. Diesel Exhaust Emissions
Diesel emissions are created from the combustion process of an internal 22 combustion engine. Because of stringent standards imposed by the EPA in the 1990s, diesel engine manufacturers began employing technologies such as injection timing retard and intake air cooling in order to reduce NO, emissions. 23 The EPA also placed a major emphasis during this period on reducing particulate matter from heavy-duty engines. 24 As a result, diesel manufacturers achieved significant PM reductions "through improvements in air management, combustion, oil consumption control, and fuel injection., 25 "When compared to emissions from unregulated engines in the early 1970s, today's on-highway diesel engines emit [ninety-nine] percent less PM and N Ox. ' categories: those of first adopters, second adopters, and unregulated countries. First adopters set their own emission standards and consist of the United States of America, the European Union, Japan, and the International Maritime Organization (IMO), a division of the United Nations. 28 The world's remaining countries are either second adopters or unregulated countries. 29 Second adopters accept a first adopter's products into their respective countries and generally implement first adopter regulations in whole or in part. 30 This practice can be a cost-effective means of obtaining regulated products in a given market. 3 ' Second adopter countries include Australia, Brazil, China, India, Mexico, and South Korea. 32 An unregulated country accepts any diesel product, without regard to the amount of pollution it emits, 33 and diesel exhaust emissions are highest in these nations. 34 
First Adopters
First adopters have been regulating mobile sources for several decades, but the regulation of diesel emissions has increased sharply over the past ten years. The United States began regulating mobile sources with the passage of the Clean Air Act of 1970. 35 The EPA next began regulating diesel mobile sources for on-highway trucks in 1985. 36 After twenty years of highway mobile source regulation and increasingly costly controls on the automotive industry, Congress recognized that a considerable amount of pollution comes from 27 . See supra note 9 and accompanying text. [Vol. 22:2 GLOBAL GREEN nonroad sources and asked the EPA to quantify those unregulated emissions.
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The EPA adopted nonroad source regulation in 199438 and, by 2000, had turned its attention to regulating marine 39 and locomotive engines. 4°T he European Union began regulating mobile sources in 1988,41 followed by heavy-duty trucks in 199242 and non-road engines in 1997.43 Unlike EPA regulations, "[European Union] regulations introduce different emission limits for compression ignition (diesel) and positive ignition (gasoline, NG, LPG, ethanol, [...]) vehicles. Diesels have more stringent CO standards but are allowed higher NOX." 44 Japan began regulating diesel passenger cars in 1986. 45 These regulations, however, did not become stringent until 2005, when off-road engine regulations were added. 46 Japan also has regulations to reduce emissions from older vehicles currently in-use, either through requirements for fleets to upgrade to newer model vehicles or requirements to retrofit vehicles with devices to reduce emissions.47
The IMO is a relative newcomer to the first adopter group for diesel exhaust emissions but has made a significant impact on reducing pollution from marine vessels throughout the globe. 48 
Second Adopters
Second adopters present the most significant challenge to a global company wanting to offer its products worldwide. Some second adopters accept a first adopter's certified product without modifying the first adopter's regulatory requirements; 61 others create additional requirements, such as product modifications and supplementary reporting or testing. 62 For comparison: Australia indiscriminately accepts U.S., European Union, or Japanese certified engines; 63 China, on the other hand, has adopted European Union-type regulations but requires that engines undergo independent Chinese testing and certification procedures. 64 China also has different regulatory standards for different areas within the country. 65 "Large metropolitan areas, including Beijing and Shanghai, have adopted more stringent regulations on an accelerated schedule ....
Similarly, South Korea implements European Union-type regulations but requires that engines be tested locally. 67 Thus, a product already certified by a European Union-approved testing agency and accepted into European Union countries must be re-tested. 68 Because of engine and test cell variability, seemingly identical engine tests may produce dissimilar results when conducted at different facilities. 69 As a consequence, previously tested products that certify close to the EU regulatory emissions limit may be barred from South Korean importation.
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Compliance with the unique regulatory requirements of each second adopter country can result in expensive burdens on global manufacturers. 7 These requirements serve as an effective trade barrier 72 and, frustratingly, do not lead to a commensurate reduction in diesel exhaust emissions. 7 3 In some cases, a second adopter's added requirements may even cause more environmental harm by increasing transaction costs to the point of preventing a global company with superior emission technology from competitively entering that second adopter market. 74 Ironically, the transaction costs to tailor a product for compliance with varying second adopter standards may be so high that an unregulated country, which does not require diesel products with any emission standard, could achieve more cost-effective pollution control than a second adopter. 75 III. THE ENVIRONMENTAL PROBLEM "The World Health Organization estimates that urban air pollution contributes to approximately 800,000 deaths and 6.4 million lost life-years worldwide each year ....
Air pollution from combustion sources is associated with a broad spectrum of acute and chronic health effects, that may vary with the pollutant constituents. Particulate air pollution (i.e. particles small enough to be inhaled into the lung,) is consistently and independently related to the most serious effects, including lung cancer and other cardiopulmonary mortality. Other constituents, such as lead and ozone, are also associated with serious health effects, and contribute to the burden of disease attributable to urban air pollution.
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Worse yet, children may suffer more than adults from the effects of diesel 72 75. For example, suppose a second adopter's added requirements create $100 USD in added product costs but do not reduce the emissions output of the engine. Contrast this with an unregulated country that accepts any diesel product, including the same product for which the second adopter added $100 to the product cost. Thus, the unregulated country is receiving the same emissions output without the added $100 in product costs and has achieved a more costeffective solution.
76 78 In addition to its negative health consequences, air pollution specifically from diesel powered engines or equipment has negative environmental effects. Ozone reduces yield for both commercial and noncommercial vegetation and is a contributing factor of acid rain. 79 NO, deposits also stimulate algae growth in fragile coastal ecosystems.
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A. Air Pollution Is a Global Problem Addressed Regionally
The social and environmental burdens resulting from diesel exhaust emissions "predominantly occur[] in developing countries." 8' Diesels used as construction equipment and electric generators often are higher polluters than those used in on-highway trucks and buses, 82 and they are more prevalent in developing countries than in developed ones. 83 Developed countries typically have fewer construction projects and more established power generation facilities. 84 Those countries without diesel exhaust emission standards, or those with ineffective regulations, must absorb the high social costs of poor air quality. 85 Examining the current status of air quality in some second adopter countries indicates that the incremental costs of added regulatory requirements may not outweigh the benefits of modifying a first adopter's regulation. In fact, despite having air pollution regulations, many second adopter countries still have poor air quality. 8 6 Consider the following information on China, India, and Mexico.
China
Urban air pollution accounts for over 500,000 deaths and 4.2 million lost life-years annually in China and other "rapidly urbanizing" Asian countries. 87 With its growing economy, China continues to experience increased industrialization, urbanization, and vehicularization. 88 "[M]otor vehicle traffic already represents the [country's] largest source of urban air pollution," and "vehicle numbers doubled in the five years up to 2000. ' ' 8 In addition, urban transportation and bicycle use are on the decline. 90 Add in the high sulfur content of China's available vehicle fuels 9 ' and it is easy to understand why "air quality in some Chinese cities remains among the worst in the world [,] ' 92 and China shows no signs of scaling back its economic expansion. 93 Fortunately, an increasing number of government decision-makers, businesses, and citizens are raising concerns about the health impacts of urban air pollution from the rapid development of many Asian cities and industrial areas. 94 Intergovernmental organizations are also speaking out. In 2006 the Organisation for Economic Co-operation and Development (OECD), a forum of thirty democratic countries that "work together to address the economic, social, and environmental challenges of globalisation, ''95 recognized that, in some cases, China's environmental laws and regulations are inconsistent, concealed, and discriminatory. 96 To address these issues, the OECD offered China the following recommendations:
The Chinese authorities should launch a review of environmental legislation to eliminate important discrepancies 87 and gaps between the principal laws and executive regulations. The legislative and rule-making processes should be made more transparent to build better relations between regulating entities, the regulated community and the public. Allowing more public participation in the regulatory process at all stages, from drafting environmental legislation to enforcement activities, can help improve policy effectiveness and address potential inconsistencies early in the legislative process. 9 7
This Note argues that these changes might not be necessary if global regulations were adopted for diesel exhaust emissions.
India
In India, industrial growth, economic development, and urbanization are "causing severe environmental problems that have local, regional and global significance." 98 "[A]mbient levels of air pollutants [in India's major cities] exceed both the World Health Organization and Indian standards, particularly for particulate matter. Of the total air pollution load nationwide, vehicular sources contribute 64 percent, thermal power plants 16 percent, industries 13 percent, and the domestic sector 7 percent." 99 Further, "[i]t is estimated that over 96 percent of India's total demand for commercial energy is met by fossil fuel with coal contributing 60 percent and petroleum products providing the remaining 36 percent." 1 00 Empirical evidence also shows that India's urban areas are still trending upward in PM and NO, levels because of economic growth. 1 0 1 Despite a strong policy and an institutional framework,' 1 2 environmental degradation continues in many areas, resulting in growing dissatisfaction among the Indian public.'°3 One environmental study conducted in Hyderabad, India, found mobile source emissions to be "the largest sector of GHG and air pollutants in [ The study also considered the financial savings that could result from a reduction in mobile source pollution and found that implementing effective transportation solutions could save up to $1,208 million (US) a year from avoided mortality by 2021, and up to $506 million (US) a year from avoided cardiovascular and respiratory diseases.' 
Mexico
Mexico also faces difficult challenges with air pollution. "Due to complex socio-political, economic and geographical realities, Mexico City suffers from one of the worst air pollution problems in the world."' 0 8 "With nearly 20 million inhabitants, 3.5 million vehicles, and 35,000 industries, Mexico City consumes more than 40 million liters of fuel each day.' 1 0 9
Complicating matters, the city has poor ventilation because of its location in a closed basin high above sea level." 0 "The combination of these and other factors has led to a serious air quality problem. In 2002, Mexico City air quality exceeded local standards for ozone (110 ppb for 1 hour) on 80% of the days of the year.
' Mexico City's greenhouse gas emissions are also troublesome.' 1 In 1998 Mexico was the thirteenth largest GHG producing nation in the world,1 3 and Mexico City alone accounted for approximately 13 percent of the country's total."14 Like China and India, however, Mexico is not without opportunities to improve its air quality. The OECD has offered several suggestions. Mexico must strengthen the implementation and enforcement of its air emissions regulatory system as well as its "integration of air quality concerns in the 105 Mexico also must continue to improve fuel quality, focusing particularly on the reduction of sulfur in diesel and gasoline products. 117 In response to developing nations' struggles to obtain clean air without stifling their growing economies, the EPA created the Integrated Environmental Strategies (IES) program.1 8 "The program encourages developing countries to analyze and implement policy, technology, and infrastructure measures with multiple public health, economic, and environmental benefits."" 9 It focuses on helping developing countries reduce air pollution through economic analysis and the creation of programs that reduce the production of greenhouse gases. 20 Thus far, Argentina, Brazil, Chile, China, India, Mexico, the Philippines, and the Republic of Korea have benefitted from IES;1 2 1 however, scant evidence exists to support the notion that these countries consider the benefits of a more international approach to regulation for diesel exhaust emissions. 122 In conjunction with these second adopter countries, the EPA has conducted significant studies of air pollution in major cities across the globe, but in order to achieve significant improvements in air quality, its international work must continue. A global diesel exhaust emission regulation could simplify and propel these efforts.
B. Countries Can Address Global Warming Before Addressing Air Quality
With the world moving toward the regulation of greenhouse gas emissions, 123 another environmental concern has developed as a result of the inverse relationship between CO 2 and NO, emissions. This process reduces NO, but also reduces an engine's fuel efficiency. 126 Conversely, as an engine's fuel efficiency improves, CO 2 emissions are reduced. 27 Because CO 2 production is proportional to an engine's fuel efficiency, the reduction in NOx emissions has caused unregulated CO 2 production to increase over time (see Table 1 ). Thus, when CO 2 is regulated, global automotive companies will strive to maximize engine efficiency in order to reduce CO 2 emissions. 28 Just as retarding injection timing reduces NO, emissions, advancing an engine's timing so that fuel is injected sooner in the engine's compression stroke improves fuel efficiency; which, consequently, produces higher NO,, emissions.121 Table 1 : Interaction Between Reduced NO,, and CO 2 ' 30 10 750
8 .
-.----. adopts a CO 2 standard but does not adopt a NO,, standard, global companies may make product line changes to increase fuel efficiency, and the trade-off could be an increase in higher NO,,-emitting engines.
13 ' Diesel engine manufacturers already focus on fuel economy because of customer demand, particularly manufacturers of on-highway truck engines. 1 32 Diesel technology is the dominant power choice in the U.S. trucking industry because fuel costs go directly to a trucking company's bottom line, and the use of light duty diesels may soon follow suit. 133 As of Model Year 2010, relatively few diesel powered light duty vehicles existed in North America. 134 However, in its 2010 Technical Assessment Report on greenhouse gasses, the EPA noted that a few automotive companies believe diesel technology will be an important addition to their future U.S. product offerings, and that these companies are pursuing the use of diesel in the 2017 to 2025 timeframe to improve fuel economy and reduce CO 2 emissions. 135 Thus, the use of higher NO,-emitting diesel engines is likely to grow in the near future with companies relying on diesel aftertreatment devices to meet current NO, emission levels.
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A diesel engine's increased NO,, output may not be an issue in first or second adopter countries that currently regulate NO,, emissions because, there, engine manufactures would be forced to "clean up" the increased NO,, through the use of diesel aftertreatment technology. 1 37 Emissions can be treated with a NO,, adsorption catalyst system or a urea/ammonia selective catalytic reduction (SCR) system. 1 38 These methods can control NO,, emissions during lean (excess air) operation to achieve the low NO, emission levels while allowing a diesel engine manufacturer to advance an engine's timing and maximize its fuel efficiency. One of the drawbacks of SCR technology is that it costs up to $12,000 per system. 143 Because of this additional cost, manufacturers may put fuel efficiency design improvements in place for unregulated countries without including aftertreatment technology. 44 
IV. BARRIERS PREVENTING A GLOBAL DIESEL EXHAUST EMISSION REGULATION
Recognizing that no international governing agency exists to create a binding global regulation, 147 a global diesel exhaust emissions standard would need to be created and adopted voluntarily by independent countries, much like IMO's Annex VI.1 48 Competing concerns exist, however, which have so far prevented the adoption of an international regulation.
A. Trade Barrier Protection
One reason that a global diesel emission standard has not yet been adopted is that regulations are an effective means to achieve trade barrier 141 151 Thus, politicians in a given country primarily respond to the concerns of existing engine manufacturers. These concerns typically arise in two scenarios. First, situations could exist where manufacturers already doing business in a country do not want a new regulation because it will increase production costs. 52 If production costs increase, and the manufacturer cannot pass those costs on to the consumer, then the company's profit will suffer.' This theory presumes that manufacturers want to avoid all regulations because of product cost increases; however, it should be noted that a regulation may benefit those manufacturers that find themselves already in compliance with a newly imposed standard.
154
The second situation occurs where a manufacturer already doing business in a market wants the country to adopt a regulation as a form of trade barrier protection, making it cost-prohibitive for potential competitors to enter that market.' 55 In this scenario, a country could adopt a regulation tailored to keep business profitable for the existing manufacturer and cost-prohibitive for the newcomer. 156 Trade barrier protection is evidenced by other regulated industries.
Extensive pre-clearance inspection requirements of shelled walnuts and significant delays in reviewing U.S. documentation of pest mitigation for cherries and apples exported to the Republic of Korea, has effectively precluded market access for such products. Korea has also tended to prohibit certain food ingredients, additives (e.g., food colors and dyes) and manufacturing processes that are generally 
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First and second adopters are especially concerned that a global standard could erode their nations' sovereign ability to create and modify their own regulations to address these manufacturer interests.
158
B. Technology and Infrastructure
Technology and infrastructure issues also may prevent certain countries from adopting an international diesel emission regulation. One of the most significant challenges to lowering diesel exhaust pollution is the wide range of diesel fuel quality available throughout the world. In particular, "lower diesel fuel sulphur results in a direct reduction of the emissions of both sulphate particles and SOx emissions." 15 9 Higher sulfur content also prevents the use of modem clean-diesel technology by reducing the technology's life cycle. 160 Particulate traps or diesel particulate filters (DPFs) "collect particulate matter as the exhaust gases pass through and can reduce particulate emissions by 80 [to] 90 percent using a catalytic reaction or an auxiliary heating element. ' 1 61 High sulfur fuel, however, can quickly clog a DPF, 162 making this technology impracticable for regions of the world with higher sulfur content fuel. As a result, diesel particulate matter cannot be lowered until the sulfur content in fuel is lowered. 163 Most of the world does not currently employ diesel fuel with the low levels of sulfur found in fuel in the United States and European Union. 164 Fortunately, the United Nations Environment Programme (UNEP) is addressing fuel quality issues through the Partnership for Clean Fuels and Vehicles as a means to achieve lower global emission pollution. 165 Most Asian countries now impose stringent diesel fuel sulfur limits because of the direct reduction in PM pollution and because advanced diesel pollution reduction technologies require 158. Interview with Robert Jorgensen, supra note 9. Modem diesels also use sophisticated electronic technology to control engine fueling and timing parameters, 172 but developing countries are not capable of diagnosing and repairing these advanced-technology engines. 73 Moreover, countries rarely experience infrastructure and technology challenges in isolation. The EPA's most stringent diesel regulation, the 2010 standard for on-highway trucks, requires additional infrastructure to support ultra-low sulfur diesel fuel, urea availability, and a service network capable of servicing diesel products with advanced electronic technology. 7 4 Thus, a stringent standard, even with existing technology, could be costly to develop and unattainable by developing countries.
ENSTRAT INT'L LTD., COST OF DIESEL FUEL DESULPHURISATION FOR DIFFERENT
Despite the challenges of new technology implementation, unregulated countries can benefit from prior technological improvements as diesel manufacturers retire outdated, cost-prohibitive diesel technology. Unregulated countries are often secondary markets for manufacturers' phased out products. 175 While these engines never represent the most modem diesel technology, they inevitably emit less pollution than the even older models currently in use. Unfortunately, phasing out older products can take a very long time. For example, Indiana-based Cummins Inc., 76 a leader in diesel engine 166 . ENSTRAT INT'L LTD., supra note 159, at 4. These technologies "are essential to achieve reductions of NOx and particulate matter above 70% to 80%, and hence reverse the growing pollution trend due to the continuing growth of the vehicle fleets in Asia." Id.
167 
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manufacturing, 177 no longer offers its outdated N-14 model engine in the United States market but continues to manufacture the engine to be sold in other countries. 178 Thus, waiting on engine phase-out cannot be considered a strategy for reducing air pollution from diesel exhaust emissions.
V. THE ECONOMIC COSTS ASSOCIATED WITH MULTIPLE REGULATIONS
The problems that arise from diesel exhaust pollution create competing interests among environmentalists, health organizations, industrialists, manufacturers, equipment users, and the general public. One obvious concern is the impact of ineffective regulations or unregulated pollutants on the global population's health. 1 79 Under theories of welfare economics, these "costs must be internalized to the producers in order to ensure allocative efficiency. '' 180 Accordingly, diesel manufacturers should bear the burden of the air pollution their products create.' 8 '
The ideal solution for achieving allocative efficiency is simple: First, a country with a pollution problem adopts a regulation; second, the country enforces that regulation against engine manufacturers; and third, the public enjoys clean air.' 8 2 Unfortunately, the realities of the market complicate this process. Although diesel manufacturers bear the costs of compliance with a newly imposed regulation, 8 3 they pass these costs on to the consumer by factoring them into the price of their products. I 1 4 The public also bears the costs incurred by the government in enforcing the regulation 1 5 as well as the increased prices charged for services provided by the more expensive dieselpowered equipment.1 8 6 In the context of a single country adopting its own regulation and forcing companies selling products into its local market to comply, it is possible that these economic externalities do not inhibit the cost-effectiveness of pollution regulation. In fact, this microeconomic model has been accepted in the United States because the benefit of creating products for the U.S. market has outweighed the costs of doing so. However, because most manufacturers of 177 From this perspective, the same economic externalities suggest that a regulation is not always the most economically efficient solution to the pollution problem---especially when multiple regulations exist that address the same environmental concerns.
In 1991 the EPA issued one of the most comprehensive studies on the costs and benefits of a pollution regulation, The Benefits and Costs of the Clean Air Act, 1970 Act, to 1990 The study reported that, in complying with U.S. air pollution regulations, businesses, consumers, and government entities all incurred higher costs for many goods and services. The costs of providing goods and services to the economy were higher primarily due to requirements to install, operate, and maintain pollution abatement equipment. In addition, costs were incurred to design and implement regulations, monitor and report regulatory compliance, and invest in research and development. Ultimately, these higher costs of production were borne by stockholders, business owners, consumers, and taxpayers.
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Over the study's twenty-year span, the United States spent approximately $523 billion implementing the Clean Air Act. 1 89
A. Adoption Costs
The regulatory agencies of first adopting countries incur costs to develop, adopt, and implement their regulatory standards.' 90 Likewise, second adopter countries incur development costs in modifying first adopter regulations. Countries also perform economic impact analyses to ensure that the benefits of a new regulatory standard outweigh the added costs. 1 91 The expense of adopting a regulation would be even higher for unregulated countries, as they would be starting from scratch. 
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B. Compliance Costs
Designing and developing new technology to meet emission requirements is also expensive.' 93 Even with compliance costs, however, manufacturers continue to invest in technology for sale in first adopter markets because the practice is economically beneficial.1 94 In first adopter countries, governmental agencies work closely with manufacturers when creating regulatory requirements;
195 thus, the standards are more easily found and understood. 196 In second adopter countries, global companies in today's market face a significant challenge in achieving compliance with pollution regulations. 1 97 Diesel engine and equipment manufacturers suffer from the added costs of tailoring their product designs for compliance with the unique regulatory requirements of each foreign market. 1
98
Cummins provides a good example of a global company trying to manage varying regulations. Cummins continues to report increased sales because of its strong performance in international markets, 199 but the company faces challenges and added costs in navigating through multiple diesel exhaust regulations. 2 00
As nations address emissions and regulate air pollutants, fuel efficiency and greenhouse gas emissions from our products, we must understand and comply fully with these regulations. Our challenge is to improve our global emissions compliance processes -from the point when a regulation is considered to 193 Cummins also faces challenges due to the increasing global focus on greenhouse gas regulation of its products. 20 2 In addition to design and production costs, diesel engine and equipment manufacturers must be concerned with the potential risks of noncompliance, such as financial penalties for failing to test a certain number of engines each year. 20 3 Further, unique regulatory requirements effectively can ban a product that pollutes so closely to the standard that it could be considered noncompliant. 2 0 4 As explained above, because South Korea requires an additional certification test, engines certified to European Union standards are not initially acceptable for sale in South Korea. 2 0 5 Adding to the complexities and costs, a global corporation now has to prohibit the sale of this one product that does not comply with this one country's unique regulatory requirement. If every country were to create unique requirements similar to South Korea's, the cost of a manufacturer's total global product line could increase significantly.
The added costs to achieve individualized compliance could make it costprohibitive for a diesel manufacturer to offer products in second adopter countries with additional requirements. 20 6 Unregulated countries, however, provide the opposite end of the spectrum. 20 7 Companies have minimal, if any, investment cost to develop a product for the unregulated market because they can ship any product to one of these countries without fear of failing to meet regulatory requirements or being subjected to regulatory penalties. 208 Therefore, a manufacturer is likely to participate in either a heavily regulated market or a regulation-free market if participation will create a profit. 209
C. Enforcement Costs
Environmental regulations also require enforcement. China and India are two examples of second adopter countries that have poor air quality despite their enacted air pollution regulations. 21° Chinese environmental policies are often "declarative and unrealistic" '211 and "inadequate enforcement [is] one of the key factors in China's deteriorating environmental situation., 2 12 This regulatory ineffectiveness also has been influenced "by a lack of coherence among environmental regulations, conflicting interests at different levels of the administration, and insufficient technical capacity and resources available to environmental institutions to carry out their duties. ' 21 3 Additionally, China's general policy framework has "favored [economic] development over the environment," resulting in "widespread non-compliance with [the country's] environmental requirements." 2 1 4 Enforcement is so lax that "approved and installed air ... pollution control equipment is put in operation only at times when inspectors' visits are expected, as polluters are more interested in saving on operation costs" than protecting the environment. 21 5 China's compliance performance is also poor because the Chinese government has limited tools to promote compliance and does not actively inform regulated entities of developments in environmental regulations. 216 The costs and benefits related to environmental pollution and the regulations designed to fix them are difficult to quantify. 21 7 "[C]osts are borne by industry and are reflected in reduced production and higher costs of goods and services. The value of benefits of environmental regulations, however, tends to be far more nebulous., 218 Proponents of the unique regulations in China and South Korea might consider those additional requirements as a benefit for those nations, but secondary testing adds to an engine's expense without reducing its emissions.
2 ' 9 Thus, China, South Korea, and other second adopter markets would benefit more by achieving the next most stringent standard, improving fuel quality, or improving enforcement rather than spending their resources creating unique regulatory requirements for vehicles already certified for operation in Europe. Another recommendation is for these countries to accelerate their vehicle retirement program 220 by creating incentives for equipment purchasers to invest in more modem, lower-polluting equipment. 
VI. THE BENEFITS OF HARMONIZATION
A global diesel exhaust emission regulation might be the most economically efficient solution to the global diesel pollution problem.
222
"Harmonized programs can avoid costly multiple design configurations to meet varying requirements, with associated cost savings to ultimate purchasers. In addition, with regard to international trade, harmonization reduces the cost of introducing a product into another country., 223 The relative harmonization in 1997 of EPA and European Union nonroad mobile source emission standards One of the EU's main aims is economic progress. Over the past 50 years, and especially since the 1980s, much has been done to break down the barriers between the EU's national economies and to create a single market where goods, people, money and services can move around freely. Trade between EU countries has greatly increased and, at the same time, the EU has become a major world trading power.
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In 1985 the European Union launched a broad initiative, the Internal Market, to remove trade barriers among participating countries by the end of 1992.22 Ten years after implementation, the European Union conducted a study 222 
B. United Nations
In the realm of vehicle safety, the Economic Commission for Europe, a division of the United Nations, has achieved great success through its harmonization work. 243 Established in 1952, the Working Party on the Construction of Vehicles (Party) played a vital role in the development of standardized regulations within Europe. 244 The Party was created in response to the United Nations' Convention on Road Traffic, which "identified vehicle characteristics as a major cause of road traffic crashes, deaths and injuries. 
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C. U.S. Coast Guard
Other regulatory fields have also recognized the benefits of a more international approach to regulation. In 1996 the U.S. Coast Guard acknowledged the need for aligning its safety standards to those of international vessels and "amend[ed] its regulations for both inspected and uninspected vessels by removing obsolete, unnecessary, and excessive provisions and harmoniz[ed] regulations with international safety standards. 252 The amendments were intended to "reduce the regulatory burden to industry by removing differences between requirements that apply to U.S. vessels in international trade and those that apply to similar vessels in international trade that fly the flag of responsible foreign nations. 253 Alternatives to a global diesel regulation are available, but they often are unrealistic. One possibility is for a global company to be a leader in global environmental policy by voluntarily phasing out its higher polluting products. 2 54 But because emission control technology increases costs and often fuel consumption, this approach could make a volunteering manufacturer's products uncompetitive in the market if other manufacturers do not take the same voluntary step. Another possible alternative could be that diesel engine manufacturers band together to "clean the air" by creating an effective environmental monopoly. For example, diesel manufacturers could agree to phase out older products and offer only the products the collective group believes are the lowest emitting engines for the products suitable to the region. This would advance an enhanced public image for diesel manufacturers and diesel technology, but it is unrealistic. Trying to get competing companies to agree on a collective strategy is difficult. Further, one company could initially agree on the collective action and then back out of the agreement after other companies have phased out their older products, giving the "holdout" company a significant economic advantage. 2 55
VII. A GLOBAL REGULATION AS THE MOST ECONOMICALLY EFFICIENT
SOLUTION
When the total cost of providing a product for a particular market outweighs the benefits, companies will cease to supply to that market. 256 Conversely, unique regulations by one country could prevent a global company 252 one that has implemented a first adopter's regulation without modification. Unfortunately, this has proven difficult to achieve. 9 Therefore, a global regulation may be the most efficient solution to achieve the best possible emission reduction for the lowest possible cost.
260
Pollution is a social problem created by a company bringing its polluting products to the market. 26 1 Under a classic nuisance law approach, the organization that brings the nuisance should bear its costs. 262 Of course, any incremental costs in regulations supposedly addressing air pollution will be factored into the price of the equipment and passed on to the end consumer. 263 Thus, when each second adopter country adopts its own version of a regulation, the country increases the consumer's costs. 264 While the end consumer pays more, does the public benefit from cleaner air? Considering the air quality in China and India, the answer is probably no. 265 The public could receive the same benefits if the country adopted and enforced an "off the shelf' regulated product rather than implementing its unique, additional requirements. A second adopter country could spend the money it would have spent modifying a first adopter's regulation and apply it toward enforcement against pollution violations in that country. 266 Traditionally, international environmental standards have not proven to provide the highest social gain for the lowest total cost. This is because previous international standards have been established through treaties, 267 (1960) (explaining that the goal of any regulation should be to provide the highest social gain for the lowest total cost). "It would clearly be desirable if the only actions performed were those in which what was gained was worth more than what was lost. But in choosing between social arrangements within the context of which individual decisions are made, we have to bear in mind that a change in the existing system which will lead to an improvement in some decisions may well lead to a worsening of others. Furthermore we have to take into account the costs involved in operating the various social arrangements (whether it be the working of a market or of a government department), as well as the costs involved in moving to a new system. In devising and choosing between social arrangements we should have regard for the total effect." Id. at 23. First, they are based on the consensus or unanimity of all participants because no sovereign state is obliged to sign or ratify any treaty. Unlike decisions by a national legislature, which normally result in a median standard that is determined by majority vote but also binds the outvoted minority, internationally agreed-upon standards thus tend to reflect the lowest common denominator, or the "bottomline." Second, parliamentary ratification takes time, so the effectiveness of international agreements is deliberately delayed. Unlike national laws-which can fix their own dates of application, even allowing for immediate applicability or amendmentmultilateral treaties can be brought into force, or amended, only after a specified number of signatories ratifies them. The purpose, of course, is to ensure a measure of reciprocity and to avoid situations in which initial compliance by a few diligent parties creates disproportionate benefits to the "free-riders" remaining outside the treaty. Setting a threshold number, however, also delays implementation to the speed of the slowest boat in the convoy.
See
27°C
onsider the WTO and Article XX of its General Agreement on Tariffs and Trade (GATT). 27 ' The WTO's primary function is liberalizing trade, but Article XX "allows WTO member countries to use trade measures to protect the environment even when the measures are inconsistent with GATT. '2 72 This exception provides an avenue for a country to create an environmental regulation that may function as an unnecessary trade barrier.
2 73 Article XX also promotes many regional trade agreements, which can lead to economic trade inefficiencies in a global economy. 274 While treaty negotiating between two countries is inefficient and multilateral treaties do not achieve the lowest pollution results, the current system, which lacks regulation, is also not the best possible outcome. A reasonable global regulation would allow for economies of scale, which in turn could lower a company's costs by reducing design and manufacturing complexity. 275 If a global company knew that it could ship the same engine or equipment to any country without worrying about unique regulatory requirements, including something as simple as product labeling, it could reduce production costs. 276 This practice could increase the net social benefit of lower pollution by introducing lower-polluting products into a market without additional costs for a company to enter that market. 277 Improved public health would be an additional benefit of a global regulation. While difficult to quantify economically, public health could improve through reduced diesel exhaust pollutants if clean-diesel products were more readily available. It follows that adopting a global diesel emission standard could create a more efficient means of lowering regulated pollutant levels and making clean-diesel products more available. This aspect will become particularly important as the world begins regulating greenhouse gases. 278 If, for example, the international community wishes to lower the limits of CO 2 , which may impact NO, output, the problem would be better resolved through an international forum such as the United Nations or World Trade Organization rather than through each individual country. 279 A global regulation also could improve compliance because second adopter countries currently assess their own penalties for different infractions. 28° Consistent regulations, clearly understood by regulated entities, would increase the likelihood that a company would remain in compliance with known regulations and reduce its risk of financial penalties. 28 1 In addition, a global regulation may help phase out older products or reduce the number of products created for second adopter countries because the volumes demanded for these unique products may diminish to the point where it no longer makes financial sense for a company to offer the product. 282 For instance, assume that ninety-five percent of countries adopt the global standard. Unless the volume is considerably high, the diesel manufacturers in the remaining five percent may not wish to produce products custom-tailored for the remaining market. 2 83 In order for a global diesel regulation to be accepted, an appropriate regulated standard is required. 284 However it would be unwise for a country with no fuel infrastructure to support the most stringent emission levels. 285 This would be cost-prohibitive for end consumers as well as a disaster in terms of 286 reliability and emissions performance of the diesel products. Opponents of international regulations fear that there will be a "lowest common denominator problem," where the adopted international standard would be the least stringent available because it is all poorer countries can afford. 287 However, this approach may not be a bad starting point-regulations must begin somewhere. 288 Creating an emission standard to the lowest common denominator could develop and eventually reduce future emission levels more efficiently. 289 An international regulation would not require all countries to adopt the same standard; it would require only that countries adopt one standard consistent with the fuel and service infrastructure available. 2 9° If a country wishes to impose only the lowest possible regulated emission level, other countries are free to adopt more stringent emission levels as long as the regulations implementing the more stringent levels are also standardized. 29 ' First adopters have several standards which could be applied in all markets. 29 2 An international standard could require only that a country choose and accept a standard which works best for its society. 293 A reasonable approach to create an infant international standard would be to adopt a regulation similar to the IMO's NO, Technical Code. 294 This approach allows countries that require further reduction standards to achieve those goals. 295 Under Tiers 11 and III and the provision for Emission Control Areas (ECA), 296 3 0 0 A global diesel regulation would provide an affordable way to achieve enforcement. 3°1 Rather than a country spending money creating a regulation, it can spend money enforcing an existing regulation. 30 2 Countries that do not have enforcement agencies have found that by adopting the IMO standards, they can generate revenue through compliance enforcement by fining vessels that do not comply with IMO standards. 30 3 These fines eventually could trickle down to the end consumers through higher shipping costs. 3°4 However, if companies consistently fail to follow the regulations, they most likely will price themselves out of the market because their services could not compete with companies that do follow the regulations. 3 0 5 This would be beneficial to the public because society wants to discourage companies from polluting.
VIII. CONCLUSION
The world will benefit both economically and socially if it adopts a global diesel regulation for diesel exhaust emissions. Reducing the number of ineffective and/or redundant diesel exhaust emission regulations will allow higher quality products with lower diesel exhaust emissions to be delivered to the markets at lower costs. Successes can be achieved like those of the European Union's Internal Market and other harmonized regulatory systems. While an international agreement will be difficult to achieve, 30 7 the alternative of uncontrolled pollution in the wake of new regulations for greenhouse gas emissions could prove more problematic.
3 0 8 Although the United Nations has no power to enforce a global regulation, it could propose an infant, harmonized regulation where countries could voluntarily adopt and enforce the provisions of the regulation. An example is shown in Table 2 below. The regulation can be arranged by considering both the fuel quality and service infrastructure available, and a country can adopt and enforce the regulation which best suits its needs. This approach could reduce the difficulties that global companies have with complex regulations, provide a cost-effective means for a country to reduce its pollution levels, allow countries to spend their resources on enforcement rather than the creation of additional regulation requirements, and serve as a stepping stone for an global CO 2 regulation. Countries also would be free to choose the timing for which the international standard is adopted. The United Nations should create a global diesel exhaust regulation similar to the International Maritime Organization's NO, Technical Code in order to create a more efficient and sustainable global economy. 
